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COMPLETE SPECIFICATION 

Improved Fastening Assembly 

We, Thb Yokohoma Robber Company a helically coiled elem«rf in t u,^ 
Limited a corporation organised under the menTwkh Ite Le^t^ 7?$^ ^^f" 45 



of an mernaHy SeS^eo^S^ * ^f^** c P aa ^^ portion 60 

25 that part betas clamped aid „ fc^. J^TS Sd^SLSjT "Ef^ "? a, * er 

head for the piiipoM SmnntiiB Wwi. E2t iJtSL^PTp!. member, at 

as a means for preventing loosenirig the tihrea^^ , m ^^L^ gageS mtem ~ 

fitdng threap efpecially when used T- ^S^^^^T^^^i 75 

hicles, aircraft or other applications subi«* ^h^hr^-JuT^^? 5? element instead of 

to severe vfcration, and & tofaffi 5^7^^^-?!; 
35 ^-^^--^adeficiencv «S?f^^ rf «tK 

It is an^ect of the present invention to SffStSf piLT ^ft ^ °£' ^ 8 ° 

provide a screw fastening: assembly which thread-! r>f of 1136 screw 

eliminates the above deficitacyT and VhichS S 1^ ^ members, so that the 

<0 free from loosening even ^iSjSSfS ^SeSSiS ^ 

severe vibration or deformation of the threads element is comS ^ whldl ^ caded 

during service of longer periods S^nfi^^ f a cross-section of 85 

to provide a sc rew fastening assembly having space defined bSSZ, afe interS 
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threads of the nut while the inner half 
of the cross-section substantially conforms to 
the space defined between adjacent external 
threads of the screw. In other words, she 
outer and inner spaces defined between adja- 
cent turns of the helically coiled element 
substantially conform to the internal and ex- 
ternal threads, respectively, of the mating 
threaded members. 

The helically coiled element of the present 
1 ' J J be screwed into 



engagement by the pressing, causes the coiled 
element to expand radially outwards. Such 
frictional engagement and expansion of the 
coiled element radially outwards cause the 
turn or turns free from, the threads of the 
screw bore, but engaged by the thread of the 
shank screwed into the coiled element, to en- 
gage the inner surface of the non-threaded por- 
tion of the bore with extremely strong fric- 
tional engagement. 

, . „ , * . — — When the screw shank, screwed into the 

*F m £ em ^ threaded member. The intern- helically coiled element in the screw threaded 



any threaded member has a bore, an 

portion of which as not provided with screw 
15 threads, but has an enlarged internal dia- 
meter. This enlarged portion extends longi- 
tudinally over an axial distance corresponding 
to the pitch or twice the pitch of the screw 
thread. The internal diameter of this non- 
20 threaded portion is slightly larger than that 
of the bottoms of the valleys of die screw 
threads formed in the remaining portion of 

The helically coiled element threaded in 
25 the internally threaded member is joined to 
said internally threaded member by the pro- 
vision of a key or locking member so as to 
permit the end turn or turns positioned in the 

non-threaded portion to move for increasing . . u « 

30 or - decreasing the diameter of said helically tion when read with reference 

coiled element panying " " " 

It will be understood that, when the coiled 

element is positioned in the internally threaded 

member as described above, the coiled element 
» has at one end one or two turns of the 

coil disposed within that portion of the screw- 

recefeing bore which has no screw threads. 
When the helically coiled element is 

screwed into the screw threaded bone having 
40 the non-threaded portion, at" least one turn 

is positioned in the non-threaded portion. 

As a screw or an externally threaded mem- 
ber having a head portion, such as a screw showmg the bolt "screwed up"^^! imd 



bore, tends to be loosened by rotation 
the opposite direction, the above mentioned 
frictional engagement of the free turn or turns 
remains as it is, while the turns of the coiled 
element in engagement with the screw threads 
of the bore are caused to contract radially and 
to grip the screw shank strongly. The inten- 
sity of this gripping engagement, as the shank 
tends to be loosened, is greater than that be- 
tween the free turn or turns and the non- 
threaded portion of the bore. An important 
advantage of the fastening assembly accord- 
ing to the present invention is that a larger 
torque is needed in a loosening operation than 
that needed in a fastening operation. 

Advantages of the present invention will be 
apparent foom^the foUowing detailed descrip- 

which: — 

, , . ■ cross-section of 

nut embodying the present invention; 
Figure 2 is a plan view of the nut of 



« -.-<=■ — 3 is a cross-section of another em- 
bodiment of the present invention, in which 
the internally threaded member is shown in 
the form of a plate having a substantial ex- 
tent, with a bolt as an externally threaded 
member loosely threaded into the plate; 
Figure 4 is a view similar to Figure 3, but 



internally threaded member, that „ 

those turns of ithe coiled element which is 
or are free in the non-threaded portion, is 
or are radially expanded, and frictional en- 
50 gagement is effected between the outer peri- 
pheral edges of such turn or turns and the 
inner surface of the non-threaded portion, 
thereby producing a very strong fastening 
effect. The free turns or turns positioned in 



|nd the angle ^ of revolution" of*"the 'screw 



fastening assembly of the present invention, 
and in a conventional screw fastening device 
employing a spring washer. 

Referring to the accompanying drawings, 
particularly to Figure 1, there is shown a 
nut 10 according to the present invention. 
Anally threaded in the threaded bore of 
r1^ Ut f 10 fs , ,f , heHc aMy emfed element 12 



the non-threaded portion of the internally- made nf stumU^. n i f - P 

screw-threaded member is or are thus pressed ally rhombic cro ss-seetionT ahd coded toT^ 

against the underside of a machine part inter- 'IMOl H ilUnhgmallofl tM rthe outer half of rhl 

posed between the head of a screw and the cross-section of respective turns of the coil 

upper surface of the internally threaded mem- conforms to the space "defined between acBa- 

ber and against the peripheral wall of the cent internal threads of the nut 10 In this 125 

counterbore. As the free turn or turns of the case, the threaded bore of the nut Is an 

helically coiled element is or are pressed as internally threaded member, i 

i screw or ~ c * " 



shank in the direction of x 
the helically coiled element, in 



to ihe ing to twice the pitch of the internal threads, 
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said counterbore or ckcumferendaJIy recessed 
portion 15 of the threaded bore having a dia- 
meter slightly larger than the major or full 
diameter of die internal threads of the nut 
10. The helically coiled element 12 has an 



to the internal threads of the nut, as described 
above, -with the axial thickness of the coiled 



threads. The helically, coiled element 12 „ 
formed with a recess 13 comprising aligned 
slots formed in respective turns of the coil 
in such a manner that said recess 13 as a whole 
« extends opposite a recess 11 of the nut de- 
fining a key way for co-operation with the 
recess 11 when the coiled element 12 is in 
place within the threaded bore of the nut. 
Said key-way, defined by the recesses 11 and 
20 13, is adapted to receive a key 14 for firmly 
securing the coiled element 12 to the nut 
10, as illustrated. 
Alternatively, the threaded bore of the nut 



» cessed at one end to a depth or over an 
axial distance corresponding to the pitch of 
the internal threads, instead of to a depth 
or over an axial distance corresponding to 
twice the pitch of the internal threads. 

' It will be observed that the helically coiled 
element 12 is formed so that its outside con- 
figuration substantially conforms to the inter- 
nal threads of the internally threaded mem- 

, ber while at the same time the inside 

' figuration of the element 12 substantially 
forms to the threads of the externally threaaea 
member to be threaded into the coiled ele- 
ment 12. 

Figure 3 illustrates a machine part 16, 
of a substantial extent, having a threaded bore 
according to the present invention. It will 
be observed that the threaded bore formed 
in the part 16 is counterbored or circurnf eren- 
tially recessed at one end to a depth or over 
an axial distance corresponding to two turns 
of die internal threads, said counterbore or 
circurnf erentially recessed portion 17 of the 
threaded bore having a diameter slightly larger 
than the major or full diameter of the internal 



on the part 16. At this time, .the screw 19 
is only loosely fitted in the coiled element 
20 and the plate is not pressed heavily against 
the part 16 by the head 22 of the screw 

. However, as the screw 19 is further screwed 
m to effect good frictional engagement with 
the helically coiled element 20, the latter is 
pressed radially outwardly and upwardly by 
the screw threads of the screw 19 so as to 
engage firmly the internal threads of the part 

16 as an internally threaded member, as shown 
in Figure 4. At the same time, the end turn 23 
of the coil disposed within the counterbored 
non-threaded portion 17 of the bore is pressed 
m the counterbore or die non-threaded portion 

17 by the bottom surface of the plate 18, and 
the free turns postioned in the non-threaded 
portion are forced radially to engage the inner 
wall of the non-threaded portion 17. Thus, 
the screw 19 acts to engage the part 16 firmly, 
thereby fastening together the plate 18 and 
the part 16 tight and fast- 

In the foregoing, fastening assembly has 
been descrfljed as comprising an internally ' 
threaded member having a helically coiled 
element threaded therein and firmly secured 
m place by means of a key or key-way 
structure. In actual practice, however, especi- 
ally an manufacturing threaded parts such as • 
nuts m large quantities, use of the die-casting 
process is preferred In this process a helically 
coiled element is properly placed in a suitable 

t%^^ ft*^" 1 81018 fonned 

in respective turns of the cod so as to define 1 
a continuous longitudinal recess as in the em- 
bodrrnent shown in Figure 1. A suitable alloy 
is then cast around the coiled element in the 
usual way. Only, in this case, a ring core is 
employed in the die around the top portion U 
of the coiled element to form an enlarsed 
bore as indicated at 17 in Figures 3 and 4, so 
that at least one complete turn of the coil at 
the upper end thereof is free from the 



The manner in which an externally threaded 
member, such as screw 19, and an internally 
threaded member, such as nut 10, or part 
I6> are brought into firm engagement with 
/^Figure 3, another part or a plate 18 ^^^^tnZ^fl^^ 115 
is shown fastened to the part 16 by a screw with refer™-,. T^,™f «r™ g aes p n P™»a 

19. As will be seen in Figure 3, the threaded the angle of revohidS offc^ST^S? 

torque shows no appreciable increase, after the 
ITZ^ b I?™ 5° ti g ten > ™til the screw 
has toned through an angle of the order of 
270 degrees, as indicated by the part J of 130 



As illustrated, the sc 

the helically coiled « .. .„ _ _ 

opening 21 formed in the plate 18 placed 
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the dotted carve shown in Figure 5. As the 
screw "is further turned, the torque sharply 
increases, as indicated by the part b 1 of the 
dotted curve, and reaches, say, fifcy inch- 
pounds as at I to complete the tightening. 
Point I corresponds to an angle of revolution 
of approximately 315 degrees measured from 
the origin or starting point at -which the torque 
begins to increase. When the screw, thus 
1 threaded tightly, is loosened, it is of coarse 
turned in the opposite direction. However, 
with such conventional system or assembly, 
as the screw is turned in the loosening direc- 
tion, the turning torque suddenly decreases to 
point II with an extremely slight rotation as 
indicated by the part d of the dotted curve 
shown in Figure 5, and further decreases 
along the part df- of the dotted curve to reach 
zero at point HI which corresponds to an 
angle of rotation of approximately 160 degrees 
as measured from the origin at which the 
torque begins to increase. Such characteristic 
curve indicates that, when the screw or bolt 
is turned in the loosening direction, the turn- 
ing torque not only suddenly decreases, but 
that furthermore the turning torque is re- 
duced to zero when the screw or bolt has 
been brought only to. a point corresponding 
to 160 degrees, measured from the origin. 



accordance with the 

prising an internally threaded member having 

a helically coiled element secured thereto, the 

. turning torque required for tightening the „„_.„„_ 

* screw or bolt rises as shown by (the solid portion formedf 

curve a in Figure 5. The rise of the tunning threads of said 

torque becomes sharp when the screw or bolt 

has been turned through approximately 200 

degrees and follows the line b until it reaches 

point 1, which corresponds to, say, fifty inch- 
pounds, to complete the tightening opera- 

With the system or assembly according to 

. the present invention, a surprising phenome- 

' non occurs when the screw or bolt, thus tight- 
ened up, is loosened. It is found that the screw 
or bolt cannot be loosened with respect to 
the nut or internally threaded member unless 
there is employed a turning torque much 
greater than, for example 1.6 times is great 
as, the torque required for tightening the 
same screw or bolt. In Figure 5, as the screw 
or bolt is turned in the loosening direction, the 
turning torque required rises from point 1 
along the solid line c to point 2, which corres- 
ponds to eighty inch-pounds, and thereafter 
decreases to point 3 to follow the tightening 
curve toward the origin. 

Thus, with the fastening assembly accord- 
ing to the present f 



larger than that for tightening the screw or bolt 
is required for the latter to be loosened. 

It will be appreciated that this is quite 
effective to prevent tmintentional loosening 
of the screw or bolt due to vibration or from 65 
deformation of the screw threads. As afore- 
mentioned the cause of this effect is the 
frictional engagement of the last two turns 
of the heKcally coiled element with the inner 
surface of the non-threaded portion 15 or 70 
17. 

With the fastening assembly according to 
the present invention, since a turning torque 
greater than that required for tightening is 
necessary for loosening, as described above, 75 
and since the fastening effect is obtained by 
frictional engagement of the screw or extern- 
ally threaded member and .the nut or internally 
threaded member through the intermediary of 
a helically coiled element as distinct from 80 
the conventional system or assembly where the 
fastening effect is obtained by direct fric- 
tional engagement between the part to be 
fastened and the screw or the nut, as the 
case may be, there is provided an advantage 85 
in that no loosening occurs between the 
threaded members even when they are em- 
ployed to fasten a part or parts which is or 
are easily deformable under the tightening 

«f theco-operating threaded members. 90 
WHAT WE CLAIM IS:— 

1. A fastening assembly comprising an in- 
ternally threaded member, an externally 
threaded member, a non-threaded counterbore 

* -"- - itinuation wife the 95 

y threaded member, 

and a helically coiled element screwed into 
saad internally threaded member, said helic- 
ally coiled element comprising a metallic wi» 
of substantially rhombic cross-section so that 100 
res configuration substantially conforms with 
that of threads of said internally threaded 
member and of said externally threaded mem- 
ber, at least one turn of said helically coikd 
element being positioned within said non- 105 
threaded counterbore portion. 

2. A fastening assembly as claimed in Claim 
1, in which the heKcally coiled element is 
locked within the non-threaded portion of the 
internally threaded member by a key or lock- 110 
ing member. 

3. A fastening assembly substantially as here- 
betore described and as illustrated in Figures 
1—4 of the accompanying drawings. 

For the Applicants, 
. CARPMAELS & RANSFQRD, 
Chartered Patent Agents, 
24, Southampton Buildings, Chancery Lane 
London,' W.C.2. 
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